Highlights of this season's releases
Q uantum theory is the most accu rate and precise description of the molecular, atomic, subatomic and subnuclear realms ever devised. It is also utterly exasperating. To anyone tutored in the language and the logic of classical physics, it is mathematically challenging, maddeningly bizarre and breathtakingly beautiful. As charismatic US physicist Rich ard Feynman warned: "Nobody understands quantum mechanics. "
Given its recondite nature, quantum weirdness has entered popular culture in remarkable ways. What might otherwise have been the preserve of dry academic texts and stuffy scientific conferences has become common currency. Who hasn't heard of Heisenberg's uncertainty princi ple or Schrödinger's cat? Quantum ideas of space, time and matter inspired British art ist Anthony Gormley's vast, enigmatic steel sculpture Quantum Cloud near London's O2 arena. And UKbased dramatist Tom Stoppard's 1988 play Hapgood blends the duality of the double agent with a quantum duality in which matter and light are both waves and particles. Both of these works are cited in The Quantum Moment, in which philosopher Robert Crease and physicist Alfred Goldhaber explore quantum theory's enduring cultural impact.
Based on a class that the authors have taught for six years at Stony Brook Univer sity, New York, the book asks why quan tum theory carries such a metaphorical punch -"wild and mysterious, packed with creative force" -and why it seems to be rediscovered in every generation. The authors' tale is structured along approxi mately linear historical lines, from Max Planck's discovery in 1900 that light can be described in terms of discrete 'bundles' of energy (quanta) to Bell's theorem, which opened the door from the 1960s onwards to some extraordinary experimental tests of the nature of our physical reality. Each chap ter explores how some of the core ideas and principles that sprang from these historical moments have been absorbed into (inevita bly mostly US) popular culture. This makes for an entertaining read, even for those already familiar with the story.
As Crease and Goldhaber explain, much of the impact on modern culture derives from what quantum theory has to say about the nature of reality. Arguably, centuries of observation, experimentation and strenu ous intellectual endeavour were founded Fowler's Modern English Usage. We need a new guide "infused by the spirit of scientific skepticism", he writes, using grammar and research on "the mental dynamics of reading" to replace edicts with evidence. Pinker gave us the science in The Language Instinct (William Morrow, 1994) ; in The Sense of Style he sets out to offer its practical application.
NEW IN PAPERBACK
He covers much of the same ground as the classic guides, including frequently mis used words ("fulsome" and "noisome") and the serial comma. His problem with Strunk & White, however, is that the authors lack tools for analysing language, and so end up "vainly appealing to the writer's 'ear'". That's on page two. By page three, he is challenging the manual's dismissal of the passive voice. Linguistic research, he later writes, has shown that the pas sive actually "allows the writer to direct the reader's gaze, like a cin ematographer choos ing the best camera angle". What research, exactly? Pinker does not tell us. His views are infor me d by psycho linguistics; that is his day job. But he promises us science, so I expected to see data. However, in this instance, and in many others, the data are not there.
Similarly, Pinker's view on infinitives is to split them "if you need to", a conclusion backed by dictionaries and style manualsnot research. And when he quotes with admi ration the opening line of Richard Dawkins' Unweaving the Rainbow (Houghton Mifflin, 1998) -"We are going to die, and that on scientists' expectation that the material world is composed of some kind of funda mental atoms of 'stuff ' . Quantum theory, however, has rewarded these endeavours with phantom particles that, like waves, can be both 
LINGUISTICS
The write stuff Steven Pinker's provocative treatise on language use and abuse would benefit from more data, finds Paul Raeburn.
AUTUMN BOOKS COMMENT
Love and Math: The Heart of Hidden Reality Edward Frenkel (Basic Books, 2014) With infinite passion, media-feted professor Edward Frenkel shares his rise to mathematical greatness against a tide of Russian anti-Semitism. Appeasing maths-haters, he uses a borscht recipe to explain quantum duality. (See Marcus du Sautoy's review: Nature 502, 36; 2013.) makes us the lucky ones" -he offers a detailed explanation of why it works that is, again, short on science.
Pinker is a good writer and a deeply humanistic one, and there are many bright moments here. His lists explain ing right and wrong usage with a range of examples (enervate means to sap, not energize) are a useful desk reference. Among numerous good tips is one on, as Pinker has it, "the compulsion to name things with different words when they are mentioned multiple times". "Herons are herons, " he writes, not "longlegged waders, azure airborne aviators, or sap phire sentinels of the sky".
At (Little, Brown, 1998) . The result is a provocative and beautifully written collection of essays, although one that struggles to be more than the sum of its parts.
In the opening section, Wilson intro duces his central premise that humans, like his beloved ants, are eusocial animals. Some individuals reduce their own lifetime repro ductive potential so that they can raise the offspring of others (think of grandmothers after meno pause). Key to the origin of euso ciality is the creation of a nest, from which some of the population undertake risky for aging while the remainder stay safe at home. Wilson argues that our unique intelligence began to evolve when our ancestors tamed fire to cook, settled around the campsite and sent a fraction of the group off to risk life and limb hunting down energyrich meat.
Thus began a tension between acting for ourselves and acting for our group, which Wilson argues is at the heart of our conflicted human nature. Here he parts company with most evolutionary theorists, revisiting an already acrimonious debate (aired in Nature) over the origin of euso cial traits. Wilson originally supported evolutionary biolo gist W. D. Hamilton's theory of inclusive fitness, in which the costs of altruism can be rationalized if they are outweighed by the product of the ben efits to recipients and the recipients' relat edness to the altruist. But in 2010, he and some colleagues rejected it (M. A. Nowak et al. Nature 466, 1057-1062; 2010). In its place, they argued for a mixture of individual and grouplevel selection.
Back from the firmly prodded ants' nest of evolutionary theorists came a predictably forceful defence (see, for example, P. Abbot et al. Nature 471, E1-E4; 2011), but Wilson remains unmoved by this stinging riposte. The frustration for the neutral reader is that both sides agree that the gene is the funda mental unit of selection, so the squabble is over different flavours of standard evolu tionary theory. Neither side seems to see the Pythonesque irony of fighting over how to understand cooperation. Still, nothing could better demonstrate the tribal nature of humanity, which provides a focus for the rest of the book.
Wilson's enthusiasm for a mixture of individual and grouplevel selection goes further, as he struggles to resist an "over simplistic" portrayal that "individual selec tion promoted sin, while group selection promoted virtue". The inconsistency in this 
The Compatibility Gene Daniel M. Davis (Penguin, 2014) At the heart of our immunological-response systems lie 'compatibility genes', which determine each body's capacity to fight diseases or accept medication. Immunologist Daniel Davis explores these genes' roles in successful skin grafts, ill-fated pregnancies and more. is soon exposed when he argues that religion has been crucial in reinforcing grouplevel tribalism, but is a collective sin that human ity needs to grow out of. One wonders what the publishers were thinking when they put on the dust jacket the promise of Wilson addressing "our greatest moral dilemma since God stayed the hand of Abraham", given that inside, he decries belief in God with Dawkinsian fervour. Yet Wilson's route to species selfknowl edge is rather omniscient, because it involves comparing ourselves to other known or imagined life forms, be they ants or aliens. As we decimate biodiversity, leaving our selves lost in an Age of Loneliness -the 'Eremocene' -Wilson looks skyward for salvation. He is excited about exoplanets and brimming with existential confidence that we are not alone in the Universe, offering a very anthropomorphic "portrait of E.T. ".
Brave Genius
Wilson's imaginary aliens are, I think, really his prescription for humanity's future. They have chosen not to supplement their intelligence or engineer their genet ics, because their technological creations have long surpassed them physically and intellectually. They are not so foolish as to attempt interstellar travel -were it possible -because they have worked out that invad ing an independently evolved world would be a biological train wreck. Instead, they have made peace with their home planet and achieved a longterm sustainable state.
Back in the here and now on Earth, Wil son argues that we should relish our evolu tionary legacy of internal conflict and the creativity it sparks. He sees a short future for scientific progress but a long one for the humanities, arts and social sciences. Sur prisingly optimistic that brainactivity map ping is going to solve the riddle of human consciousness sooner rather than later, Wilson feels that we will be left clutching the sensation of free will, which he thinks is just an adaptation necessary for our sanity. If the resulting nihilism does not lead us to despair, the way forward will be to unify the sciences and humanities to reach a higher state of human "meaning". Anyone fancy the ride? ■ 
Tim Lenton is professor of Earth system science at the University of Exeter, UK, and co-author with Andrew Watson of

CLIMATE POLICY
A societal sea change Nico Stehr ponders Naomi Klein's call for strategic mass action on climate change. T his year, New Zealand became the first country to acknowledge climate change when granting residence on humanitarian grounds -in this case, to a family from the lowlying Pacific island nation of Tuvalu. That the environmental and human realities of climate change are tangled up in such legal, economic and polit ical complexities is the focus of social activist Naomi Klein's This Changes Everything.
Klein's journey to this realization began in 2009 when, in the middle of the inter national economic meltdown, she first rec ognized the magnitude of climate change. As she states: "I denied climate change for longer than I care to admit. " Five years on, she has synthesized her thinking about the dual financial and environmental disasters, arguing that the "market fundamentalism" favoured by the United States and the United Kingdom -involving privatization of public services, deregulation of corporate activities and reduced public spending -has "system atically sabotaged our collective response to climate change". Klein now advocates a mediating social force between climate sci ence, politics and individual responsiveness and responsibility -in essence, "mass social movements" aiming to reduce fossilfuel use and push for adaptation measures and behavioural change.
Klein's book -a combination of polemic, manifesto and analysis -covers much famil iar territory. We get the history of global warming discussions, the phenomenon of climate denialism and today's economic order, including the clash of interests between trade regimes and climate policy. As Klein notes, the "liberation of world markets, a process powered by the liberation of unprec edented amounts of fossil fuels", is now helping to accelerate the melting of Arctic ice. She also discusses responses to the cli mate emergency, including geo engineering schemes, as well as resistance to largescale mining projects in var ious parts of the world. She includes her own eyewitness reportage from the front line, such as Canada's oil sands and the 2010 Deepwater Horizon oil spill in the Gulf of Mexico.
Klein acknowledges that extraction and use of fossil fuels is hardly analogous to social or political oppression such as slave owner ship or gender discrimination, but argues that historical movements against such prac tices show how societal pressure can build, pushing governments to act. Mass action focused on climate change could have a transformative effect on societies, she posits, empowering the poor to demand rights and services.
In arguing that the "fundamentalist" changes to the structure of capitalism have stymied such a transformation, Klein over states the case, however. Although privati zation and deregulation triumphed in the 1980s in the United States and the United Kingdom, they did not in significant parts of the rest of the world, as she claims. And whether the US economic order exemplifies a secular trend towards global dominance remains an open issue. The conditions for change could be more favourable than Klein thinks, especially when it comes to the removal of ideological roadblocks to improving the ethics of markets on the basis of moral rather than mere monetary motives of production and consumption.
Of course, many other impediments to governing climate change remain. Klein is too optimistic in claiming that the immedi ately relevant solutions, such as adaptation or reducing fossilfuel use, have broadly been long understood. The governance of climate change, not merely mitigation and adapta tion, is a tortuous problem and is hardly well developed theoretically, but it remains a key area of interdisciplinary research and realworld policy. We are just at the begin ning of this difficult intellectual and practi cal journey. Klein recognizes the Sisyphean tasks ahead and proposes economic, legal and social measures that would enable bet ter governance, such as the reform of trade law and the prevention of fossilfuel extrac tion through the recognition of indigenous peoples' rights to oil and coalrich land.
The special appeal of Klein's position is her insight that any successful effort to curb emissions or adapt to climate change demands popular, pragmatic and sensible transformative goals that go well beyond mere fencing in. In contrast to climate sci entists and observers such as James Hansen and James Lovelock, she is not an advocate of "inconvenient democracy" -that is, the claim that certain forms of democratic gov ernance need to be overcome before climate change can be tackled effectively.
Whether This Changes Everything has identified the potential catalyst that will bring about an alternative future remains uncer tain. Stilltobeborn large social movements around the world could act as a countervail ing force to 'business as usual' and, as Klein puts it, "simultaneously clear some alterna tive pathways" to safer futures for human kind. Klein has explored early manifestations of such resistance among smaller, often ad hoc local social groups around the world. But her message is still delivered with a strong North American accent. ■ The Psychopath Inside James Fallon (Current, 2014) After confusing his own brain scan with a psychopath's, neuroscientist James Fallon trawled his past and genealogy. Assembling evidence from obsessive-compulsive disorder to violence in his family history, Fallon considers how nurture may overcome nature. D igital technology is remaking the cognitive environment in which human brains develop and func tion. This swift revolution is inevitably sparking much hard thinking. Books by neuro scientists Susan Greenfield and Daniel Levitin, and writers Nicholas Carr and Paul Roberts, propose either adapta tion to the changes -selfhelp strategies to compensate for emerging cognitive mis alignments -or critiques of the overall transformation.
Greenfield's Mind Change takes the latter approach. It proposes that global climate change can serve as a useful metaphor for how human minds -our inner environ ments -are, in her view, being recklessly altered by digital technologies. Greenfield argues that because the human brain is remarkably plastic in youth, it is not unrea sonable to ask how recently introduced, ubiquitous digital designs (such as those of social networks or reading tablets) might affect brain develop ment. The acquisition of speech and reading can affect human brain architecture, but there has been little precedent for the kind of sudden, uniform, pervasive change in children's cognitive environments posed by these
